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may be less susceptible to proinflammatory mediators due to di- 
minished oxygen availability. The variation of the enzymatic activ- 
ity of MRC did not alter the intracellular ATP production since this 
energy is supported by an increase of anaerobic glycolysis. 
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Methods: The expression of I~- and v-actin as well as vimentin 
was determined by Western blot analysis of protein extracts from 
cultured chondrocytes or cartilage obtained from young and old 
human tissue donors. TGFI~ and IL-11~ effects on the expres- 
sion of total beta-actin were determined by Western blot anal- 
ysis. Age-dependent differences in the ratio of Triton-X 100 to 
SDS-soluble actin were also analyzed by immunoblotting. Fila- 
mentous actin expression in cartilage was determined by confo- 
cal microscopy of phalloidin stained thick sections. Differences in 
cytoskeletal dynamics in response to TGFI~ or IL-11~ were inves- 
tigated by fluorescence microscopy and the role of the actin cy- 
toskeleton in TGFI~ induction of VEGF or IL-11~ induction of iNOS 
was assessed by real time PCR analysis. 
Results: Levels of I~-actin protein were reduced in chondrocytes 
from old donors. Stimulation of cultured chondrocytes with TGFI~ 
increased I~-actin expression in young as well as in old donors but 
protein levels remained lower in cells from older donors. In carti- 
lage F-actin expression was increased in the superficial zones of 
young and old donors and actin was predominantly Triton-X 100- 
soluble indicating that actin organization in cartilage is charac- 
terized by short filaments and monomeric pools rather than sub- 
membranous crosslinked networks. Triton-X 100-soluble as well 
as SDS soluble actin was increased in lesions of OA cartilage 
when compared to normal appearing areas. 
When plated on collagen type II chondrocytes from ypung donors 
developed stress fibers faster than cells from old donors. How- 
ever, TGFI~ enhanced stress fiber formation in old donors to a 
greater extent han in young donors while IL-11~ prevented forma- 
tion of stress fibers age-independently. 
The microfilament-disrupting drugs cytochalasin B and jasplaki- 
nolide altered cell shape and led to disruption of stress fibers in 
cultured chondrocytes. Both drugs interfered with the TGFI~ in- 
duction of VEGF mRNA as well as the IL-11~ induction of iNOS 
m RNA. 
Conclusions: I~-actin expression is increased in young versus 
old donors and cytoskeletal dynamics is age-dependently modu- 
lated by TGFI~ but not IL-11~. Interestingly, the actin cytoskeleton 
is involved in the TGFI~ induction of VEGF mRNA and the IL-11~ 
induction of iNOS mRNA. Together, these results suggest that 
differences in chondrocyte microfilament organization can con- 
tribute to aging-dependent changes in chondrocyte functions. 
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Aim of study: The aim of this study was to develop the novel 
method of gene transfer augmented by radial shock wave. 
Methods: Chondrocytes were obtained from knee joints of New 
Zealand white rabbits and cultured on six-wall plate until the cells 
reached confluency. The cells ware trypsinized and suspended 
into 5 ml of culture medium, followed by addition of 1 I~g of lu- 
ciferase expression vector (pGV-C2m Toyo-ink, Japan). We used 
a radial shockwave generator (Swiss DolorClast, EMS, Nyon, 
Switzerland) in this study. This device generates radial-shaped 
shock wave, which is different in focal shape and size from con- 
ventional focused type shock wave generator. In the shockwave 
group, shockwaves were exposed to the cell suspension in the 
different conditions according to such parameters as energy flux 
density, frequency, shots of exposure. In the control group, the 
cells were not received any shockwaves. Luciferase activity was 
measured at 2 days after transfection with a luciferase assay sys- 
tem and evaluated. 
Results: The transfection efficiency of the shockwave group sig- 
nificantly increased up to 30-fold compared to the control group 
under the adequate condition of exposure. This method showed 
the superior enhancing effect to which reported in previous re- 
search employing the focused type shockwave generator for gene 
transfer, without any agents such as microbubble solution. The 
number of the living cells after the exposure was decreased 
depending on the number of shots and the energy flux den- 
sity of shockwaves. As previously reported, the biological effect 
of shockwave was suggested to involve with these parameters. 
Thus excessive amounts of exposure may induce the cell disrup- 
tion which results in a reduction of the transfection efficiency. The 
frequency of exposure did not concern with both the cell viability 
and the transfection efficiency in this study. 
Conclusion: Radial shockwave exposure augmented the trans- 
fection efficiency of luciferase expression vector into rabbit chon- 
drocytes in vitro. This method, which is fundamentally safer than 
the transfection using viral vectors, can be the future option for 
the clinical gene therapy including osteoarthritis. 
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Subchondral mineralized tissues are believed to play an impor- 
tant role in the pathogenesis of osteoarthritis (OA). Albeit so, very 
little is known about the relationship existing between calcified 
cartilage, subchondral cortical and trabecular bone in this dis- 
ease. The aim of the present study was to investigate the struc- 
tural properties of these tissues in the primary osteoarthritic joints 
of two stains of guinea pig. 
Methods: Two stains of 11-month-old guinea pigs with primary 
OA [GOHI and Dunkin-Hartley (DH)] were used in this study. The 
proximal tibias were serially sectioned, and the volume and sur- 
face area of the cartilage lesion, total cartilage layer and of the 
subchondral bone plate (SCP) estimated using unbiased stere- 
ological methods. The heights of the hyaline articular cartilage 
(AC) layer, the calcified cartilage (CC) and SCP were also mea- 
sured. 
The 3-dimensional microstructure of the SCP and of the subchon- 
dral cancellous bone was evaluated on micro-CT scans of the 
femora. To explore site-specific changes in microstructure, we 
analyzed four regions of interest in the femoral epiphyseal can- 
cellous bone, namely, medial and lateral aspects of the anterior 
and posterior sites. The total volume of osteophytes was also de- 
termined from the 3-dimensional images of the femora. 
Results: At 11 months of age, structural changes in both strains 
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of guinea pig were similar to those seen in human osteoarthri- 
tis, especially those occurring on the central medial plateau. In 
general, plateau cartilage was thicker on the medial than on the 
lateral side. The small, superficial esions were usually associ- 
ated with a thickening of the cartilage layer. Compared to the 
GOHI strain of guinea pig, the DH one exhibited a significantly 
larger lesion volume (3.8% vs. 1.5%) and a thicker AC (0.042 vs. 
0.035mm), however a thinner CC (0.008 vs. 0.01 mm) and SCP 
(0.035 vs. 0.039 mm). 
The micro-CT analysis revealed the DH strain to have a signifi- 
cantly lower bone mass than the GOHI one: a lower bone min- 
eral density, a smaller bone volume fraction and bone surface 
area. However, the subchondral bone trabeculae were thicker and 
more distinctly separated in the DH than in the GOHI strain. The 
DH strain was also characterized by a larger osteophyte volume. 
Each of the aforementioned changes was most severe on the 
medial side of the joint, particularly in the anterior egion. 
Conclusion: At an early stage of primary OA, changes in the 
cartilage tissue are more anabolic than catabolic, being mani- 
fested as a thickening of the articular layer and as chondrocyte 
clustering. To adapt to the thickened uncalcified cartilage layer, 
the calcified cartilage tissue and the subchondral plate undergo 
thinning. This change in the subchondral bone plate, as well as 
the decrease in trabecular bone mass, was resulted from an in- 
creased turnover of the bone. We conclude that the constant in- 
teractions occurring between uncalcified cartilage, calcified carti- 
lage, together with subchondral bone plate and epiphyseal sub- 
chondral bone contribute to the progression of OA. 
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OSTEOPHYTE GROWTH IS ASSOCIATED WITH 
DIFFERENCES IN TRABECULAR STRUCTURE ACROSS 
THE PROXIMAL TIBIA IN OSTEOARTHRITIC KNEES 
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Aim: Peri-articular osteoporosis is observed in bone adjacent 
to growing osteophytes. Differences in trabecular structure at 
this site were compared in knees with small, medium or large 
marginal osteophytes to that within the medial tibial compartment. 
Methods: Patients with medial compartment OA (n=39; F=26), 
mean (SD) age 59.8 (9.9) years, and non-OA reference subjects 
(n=15; F=11) mean (SD) age 37.3 (11.6) years had x 4 macro- 
radiographs digitised by laser scanner. Using a modified OARS 
Atlas, marginal osteophytes were graded into right and/or left 
knees with small (n=15), medium (n=15) or large (n=15) marginal 
osteophytes, identified as OPH1, OPH2 and OPH3 respectively. 
Non-OA knees (n=15) were anatomically normal. Computerised 
method of Fractal Signature Analysis (FSA) quantified ifferences 
in cancellous bone structure between non-OA and osteophyte 
subgroups at 2 regions of interest (ROI) (size: 6mm x 6mm): ad- 
jacent to marginal osteophytes and at the central weight-bearing 
region of the medial tibia. 
Results: 
Marginal ROh Compared to non-OA, vertical trabecular number 
increased significantly (p<0.05) in OPH2 and OPH3 (trabecu- 
lar size range 0.12-1.14m m) only. This increase was significantly 
(p<0.05) greater in OPH3 compared to OPH1 and OPH2 (size 
range 0.12mm, 0.84-1.14mm). Compared to non-OA, horizon- 
tal trabeculae number decreased in OPH2 and OPH3 (between 
size range 0.24-0.96mm) only, with OPH3 exhibiting significantly 
(p<0.05) greater decrease than OPH1 at sizes between 0.12- 
0.36mm. 
Central ROb Compared to non-OA, vertical trabecular number in- 
creased significantly (p<0.05) in all osteophyte subgroups (size 
range 0.12-1.14mm). This increase was significantly (p<0.05) 
greater in OPH3 compared to OPH1 and OPH2 at sizes 0.12mm 
and 0.60-0.66mm for vertical trabeculae. 
Conclusion: Increase in vertical trabecular number, associated 
with thinning and fenestration at sites of dense cancellous bone, 
confirmed osteoporosis was present at the central weight-bearing 
region subjacent to the thickened subchondral plate, a conse- 
quence of 'stress-shielding' leading to disuse osteoporosis within 
the metaphysis. The thinning of vertical and reduction in horizon- 
tal trabeculae adjacent to the osteophyte may be due to venous 
obstruction, producing Iocalised decreased pH and increased os- 
teoclastic activity. This osteoporosis was related to osteophyte 
size, suggesting that its growth is associated with hypervascular- 
ity. 
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Background: Human mesenchymal stem cells (MSCs) are 
present in most of the tissue matrix, taking part in their regener- 
ation when injury or damage occurred. The aim of this study was 
to investigate the presence of cells with pluripotential characteris- 
tics in synovial membranes from osteoarthritic (OA) patients, and 
its capacity to differentiate to chondrocytes. 
Methods: Synovial membranes (n=8) from OA patients were di- 
gested with collagenase. Isolated cells were cultured with DMEM, 
20% FBS and FGFbl0 ng/ml. Cells from second subculture were 
used to carried-out phenotypic haracterisation experiments (flow 
cytometry analysis with eleven monoclonal antibodies), chondro- 
genic differentiation experiments(micropellet cultured in chondro- 
genic medium)and articular cartilage repair experiments (in vitro 
model depositing cells on superficial of OA cartilage). Repair ca- 
pacity and chondrogenic differentiation of cells were assessment 
by quantification of cartilage extracellular matrix components by 
following techniques: Safranin O, Toluidine Blue and Alcian Blue 
stains to detect proteoglycans, and immunohistochemistry o de- 
tect type I and II collagen, keratan and chondroitin sulphate. 
Results: Flow cytometry analyses showed that in our population 
more than 90% of cells were positive for MSC markers: CD29 
(95%), CD44 (90%), CD73 (95%), CD90 (98%). Cells were neg- 
ative for hematopoietic markers (CD11 b, CD34 y CD45). Further- 
more, cells showed positive stain to multipotent markers such as 
CDl17 (c-kit) (98%), CD166 (74%) and STRO-1 (88%); and to 
quiescent satellite cells like PAX-7 (35%). The micropellet anal- 
yses showed that the culture of these cells with TGFbeta-3 for 
2 and 3 weeks, stimulate proteoglycan and collagen type II syn- 
thesis, both molecules are characteristic of hyaline articular carti- 
lage. MSC were able to repair OA cartilage after 8 and 12 weeks 
in culture with FGFb. Neo-synthesized tissue showed high cel- 
lularity, regular surface, excellent integration with the native car- 
tilage and zones with hyaline-like matrix. Immunohistochemstry 
showed positive stain to type I and II collagen, keratan and chon- 
droitin sulphate. 
Conclusion: We demonstrate the presence of MSC in synovial 
tissue from OA patients. MSC from synovial membrane have the 
ability to repair OA cartilage. 
